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IN a paper written in 19161 on cases of gas gangrene
treated in the Scottish Women's Hospital, Roynumont,
1. indicated that. I h-iad obtained some good results in a few
cases whiere I utilized as a curative measure ttie anti-
perfringens serum prepared by MM.. Weinberg and Seguin
at the Pasteur Institute. In these cases the infection was
already established even to the stage of in1toxication and
septicaemia. At that time I expressed a hope that the
preventive treatment of gas gangrene by serum would
become as universal and as satisfactory as that of tetanus.
It has been a disappointment to see how li.ttle progress
has been made in this direetionl compared with other
iuaprovemenits in tile treatment of war wounds, for it
is practically certain that cases of gas gangrene will
always occur during periods of great miiilitary activity.

Convinced by my pre-vious experience of tile curative
value of serum, I determined that, should the oppor-
tunity arise, I wooulc test also the preventive use of anti-
gangrenous serumn. Fronm Marclh 21st to September 6th,
1918, 3,660 recentil wounded received their first opera-
tive treatment in the hospitals under my care, and in this
short note I propose to state the resalts obtained.
The investigations of the flora of gas gangrene- puirsued

by the bacteriologists who have worked in our laboratories
have confirmed the observations of those scientific workers
wlio have specially occupied themselves with the question,
and it has been shlown that in the mnajority of cases this
is very complex. By the side of B. perfringem one finds
other pathogenic microbes whichi cause the death of ths
patient. Among these are the Vibrion 8eptique and the
B. oedematiens.
The association of the streptococctus, which flourishes in

increased luxuriance where the ground is prepared for it
by these bacilli, is a highly im.portant factor in tile ultimate
prognosis. I enpected therefore to get better tlherapeutic
results by the employmen-t of mixed serums, or a poly-
valent serum active at once against the principal pathogenic
aicrobes of gas gangrene.
I have employed in three series of cases:

(a) The mixed serums anti-perfringens, anti- Vibrion
sepJtique, auti-oedentatiens, prepared by MM.
Weinberg and Seguini.

(b) The polyvalent serum of M1MwI. Leclaineche and
Vall6e.

(c) A combination of the two.
In a communication to the Societo de Chirurfie do

Paris on July 31st, 1918,i P. Delbet reported the results
I lhad obtained at tlle Scottish Women's Hospital, Royau-
umont, by the preventive use of the mixed Weinberg serum,
in a series of 157 cases, in wlhicil no deatlh from gas
gangrene had occurred, although 8 who liad received no
prophlylactic dose had died from gas gangrene in the same
period.
Owing to the rapidity of evolution of gas gangrene, isola-

tion of thfe specific microbe in the majority of cases is not
possible, and it is necessary to act energetically long before
thie complicated bacteriological researches necessary for
tle identification Gf the microbe have been completed.
Should this, however, be possible, adequate doses of tlle
specifie serum ean be given, as in thje following case:

CASE I.

H. was admitted with a penetrating shell wound of the pelvis
and fracture of the left ischium. A piece of shell had been
removed with some fragments of bone before admission.
On April 14th the wound was drained and cleaned and two

Carrel tubes iilserted; 30c.cm. Leclainche and Vallee serum were
given, the bacteriological report being B. perfringens, strepto-
coccus, Vibrion septiqute. The x rays showed no further foreign
body.
On Aprtl 18th the patient still had fever, the wound was

ilirty, and gas bubbled out. Difficulty of micturition existed;
IS c.cm. aniti- Vibrion septiqne seruim were given aiid a futrther
r ray photograph asked for. This showed a Iviece of shell near
tlhe bladder.

On April 28thl the wound was opened up, the shell and sonie,
seqnestra were removed with long forceps from the pelvis. The
wound- was cleanied' and four Carrel tubes inserted; 20 c.cm.
anti- VTibriont septique serum were given with 10 c.cm. Leclaincle
and Valide. The patient had a septicaemic appeairance
(temnperature 1030, pulse 140) with extrenfe anaemia.
On April 29th and on April 30th 10 c.cm. anti-Vibrion septiqole

serum were given. The blood gave a pare culture of Vfibrion
septique, bat a-second examination on May 2nd was negative.
After a very protracte(l illness the patient recovered anld was

discharged on July 23rd in good condition.
During the period from M-arch 21st to SepteLmber 6th,

anti-gangrenous serums were given preventively in 4'33
cases, all of a severe type, incltiding nearly 300G fractures,
miiany cases already presentina one or other of the clilnical
signs of gas gangrene, suchl as crepitation, discoloratioln
of muscle, bronzing of skin, oedema, and- bad odour.
A large number were wounds of the lower limbs. Nearly
all were received within the first twenty-four hours after
being wounded. The serum was given subeutaneously in
one pint of saline at the time of the operation. This
dilution, it is believed, has averted the anaphylactic
phelnomens whicla have been. observed in eases in whlicl
this method of procedure has not been followed.

SCOPE OF THE INQUIRY.
The investigations fall into three groups:

I.-222 cases (126 fractures): Mi-ange of 10 cern.
each of anti-perfringen8, anti- Vibrion sep-
tique, and &nti-oedernatiens seruim of MI.
Weinberg.

II.-154 cases (110 fractures): 30 c.crm. of the
polyvalent serum of MM. Leclainclhe awd
Vall4e.

IHi.-57 cases (34 fractures): 30 c.cm. of n0alqotco
(serum of M. Weinberg) with 10 c.cm. of thlie
polyvalent serum of MM. Leclainche ande
Vallee.

CLASS I.
(a) Mortality.-Wliere the melange was given at or

before the first operation, no case died from gas gangreile,
although there were nineteen deaths out of the number
from the effects of shock, from multiple fractures,
haemorrhage, meningitis, or streptococcal septicaemia.

(b) Amnputation.-In fourteen of these cases the seruni
was administered at the same time that amputatioin was
performed for massive gas gangrene (it is difficult to
draw thle line between preventive and curative treat-
ment). Of these fourteen cases, twelve recovered. The two
fatal cases both died at the end of a fortnight fromu
streptococcal septicaemia, all signs of gas gangrene havinga
disappeared for more than a week.

(c) Conservative Treatment.-In a very large number of
cases the administration of melaenge has permitted con-
servative treatment to be adopted instead of the ampu-
tation wllich would otlherwise lhave been inevitable; the
following cases are examples:

CASE II.
B. was admitted withi a peinetrating shell wound of the righlt

thigh, having been woutnded in the inight of August 3rd.
On admission, during the night of August 4th, the patient

was in a conditioni of acute toxaemia. He was vomitinig; the
temperature was 1020, and the ptilse 150. The right thigh vas
tense, pale, and swollen, and the veinis were much dilated. (Gis
bubbled from the smalal entry wounid on the inner si(te of the
thigh.
The patieiit was brought into the theatre, and 60 c.cm. of

7mdtunge serum were given simultaneously with two pints of
saline, followed by 30 c.cm. of camphorated oil, anid a rectal
saline containing sodium bicarbonate. Very large incisioil:S
were made in the thigh, and a piece of shell with iiifectel
cloth and gaseous iinfected muscle evacuated. Four Carrel
tubes were inserted. The bacteriological report gave B. p,.-
frinqens and the streptococcus from the shell. The blood
culture was neglative.
The patient made a good recovery.

CASE III.
P. (American) was wounded on July 19th at 8 a.m. in the left

foot by a large piece of shiell which traversed the tarsus causinig
complete disorganization. On admission at 5.30 p.m. the smell
was most offensive, the outer half of the foot was open, and a
mass of comminuted bone exposed. The foot was swollen. The
bacteriological report gave P. perfrini.ygens, streptococcus, and
bacilli with terminal spores.
The wound was cleaned, loose pieces of bone remloved, Carrel

tul)es inserted, and 30 c.cm. ni )lange given subcutaneously.
On July 23rd the foot was swollen, and there was some fever.

Further doses of itseieht were givel-60 c.cm. in all-andil the
patient mnade a very good recovery, with a useful foot.
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CASE IV.
L. was wounded on July 18tlh at 8 a.m., anld was suffering

from the effects of haemorrhage from a large open shell wound
of the right calf.

Oni a(lmission at 5 p.m. on July 18th the patient was given
subcutanieous saline, and 10 c.cm. of camphorated oil. The
wound was then excised, 30 c.cm. of milnaqe serum being given
subcutaneously. The bacteriological report gave B. perfriingens,
strep)tococcus, and spores.
The following day the wound was dirty, and still smelling

very badly. Six Carrel tubes were arranged, and 20 c.cm. of
anti-perfrinlgens serum given.
On JuJly 21st masses of (lead muscle were cut away, but there

were no general symptoms, and the patient made a good
recovery in spite of the loss of calf muscle.

CASE V.
In another case, D. (a badly infected fracture), the use of

serum was insl'umental in saving the leg from amputation.
The patient was wounded on June 10th, and was a(dmitted

and operated on the same day. There was a badly comminuted
fracture of the tibia and fibula. A large piece of shell was
removed and drainaige established by large incisions. There
was bronzing of the skin, and amputation was considered;
30 c.cm. tdlatnq/e was given.
On June 15th the muscle was much more swollen, there was

gas in the deeper tissues, and the smell was foul. There was
some oederna, but no crepitation of the skin. The same day all
*equestra were removed and further incisions made. B. per-
fringens, Vibrion seVptique, and B. putrificus were reported.
Further doses of serum were given on June 16th and 18th.

The patient made a good recbvery with a fairly useful leg.

Disintoxication.
The value of this serum as a disintoxicating agent has

been proved in several cases. Its administration has made
it possible to wait for some hours until the condition of tihe
patient has improved sufficiently to allow of surgical
measures being employed, as in the following case:

CASE VI.
M. was wounded at 9 a.m. on August 19th. There was a
enetrating wounid of the thigh with fracture of femur. AtP3p.m. on August 22nd, excision of the wound, sequestrotomy

with removal of bullet was performed. A Thomas splint was
applied, and ieclainche and Vallee serum, 30 c.cm., given.
The following day there was rise of temperature and pulse,

and a bacteriological report of B. perjringens from the wound.
The wound was freely opened up and Carrel tubes inserted. At
night the conditiotn of the patient was very grave. There was
great swelling of the thigh (temperature 105.60, respirations 40),
the pulse was unlcountable auid barelv perceptible. A sub-
cutanieous saline was given, with 30 c.cm. of viulange serum and
10 c.cm. of camphorated oil.
Early the following morning, though the thigh was

enormously swollen, the patient was a little better. Amputation
was performed above the seat of the fracture (circular with
lateral incisions), while an intravenous saline was given:
30 c.cm. of mtvtange were given subcutaneously and 10 c.cm. of
camphorated oil. The usual dressing of 5 per cent. salt and
2& per cent. carbolic acid was applied. B. perjritinges and a
streptococcus were found in the wound.
The following day there was decided improvement (pulse 120,

temperature 100°). A further dose of 30 c.cm. vdl5anqe serum
was giveni, and on August 29th 20 c.cm. anti-peijringens serum.
The patient made an excellent recovery.

Infected cases, where melange serum was omlitted either
by accident or from the meagre supply, lhave not dcone as
well as others.

CASE VII.
R. Thlere wias a large perforating woutnd of the left arm with

a comminuted fracture of the hlumerus bw bomtibe d'avion. The
artery was intact, but there was much destruction of muscle.
The patient was wounided on June 10th. The wounid was ex-

cisedl on thie following day. The bacteriological report was
negative, and no serum was given. Four days later the arm
was swollen and showed much yellow serositv in the wound.
Large incisions were made and all sequestra removed. B. per-
fringens and Vibrion septique were reported. In the absence of
anti-perfringens serum, a mixture of anti-oedemnatiens and anti-
Vibrion7 sPpiique was given.
On June 21st the arm was still much swollen, an(d the shouldler

was also involved, a solid oedema runninlg up alonig the cotrse
of the vessels. The bacteriological report gave B. peifrinp(/eiis,
B. putrificus, spores, and streptococcus. Amputation in the
upper third was performed. The biceps and coraco-brachialis
nutsgcles were infected in their whole length and were dissected
out ; 30 c.cm. of anti- Vibrion septiqute seruim were giv-en.i0
The patient made a good recovery.

CASE VIII.
P. There were multiple infected shell wounds, with several

fractures, and a wound of the left popliteal vein. The patient
was wounded on July 25th at 3.30 a.m., and was admitted and
operated on the same evening. Numerotus projectiles w-ere I

removed, including a large superficial one from the right thigh.
Unfortunately no serum was given. The following morning
the patient presented a blanched appearance. In the early
afternoon the right thigh began to sweil, crepitation extending
oni to the abdomen. A high amputation was performed, gas
bubbling from the divided muscles; 30 c.cm. of nulange were
given, with two pints of saline intravenously at the tirne
of operation, but had no effect on the ultiniate issue, death
taking place in a coulple of hoturs. B. perfringcns was isolated
from the piece of shell and from the blood.

CLASS II.
In 154 cases (110 fractures) a trial was made under tlhe

same conditiotns of tlhe polyvalent serum prepared by
MM. Leclainclhe and Vall6e, wlho kinidly placed a sufficienit
quantity at my disposal. In 10 of these (all amputations),
the ultimate result could not be ascertained as the patients,
for military reasons, were evacuated within a few hours of
operation.

(a) Mortality.-Of these 154 cases 19 were fatal-6 of
the deaths being due to gas gangrene. Of the 6 fatal
cases of gas gangrene 3 had also a concurrent streptococcal
septicaemia.

(b) Amputation.-In 15 of the 154 cases amputation was
performed for massive gas gangrene, with 11 recoveries
and 4 fatal results. Of these fatal cases 2 were also
associated with streptococcal septicaemia.

CAsE rx.
In one of these cases the administration of 30 c.cm. of serum

the day before ampuLtation did not prevent the onset of gas
gangreine. As the B. oedematiens was found in the wound
(against which the serum Leclainche and VaIlde does not pro-
tect), it is possible that the severe symptoms were (iue entirely
to this organism. After the administration of inulange serum,
the patient made a wonderful recovery. In his case oedema of
the limb with toxaemia was the most prominent feature.

CASE X.
Le B. was wounded on August 31st by shell, receiving a pene-

trating wound of the right knee-joint with transverse fracture
of the femur immediately above the condyles. Arthrotomy
had been performed before admission. by a horseshoe flap coin-
taining the patella. The limb was immobilized for transport
in plaster.
On removing the dressing a very foul-smelling discharge was

present, but there was no swelling. The bone wvas discoloured.
The wound was cleaned anid placed on a Thomuas splint. The
following day, Septenber 10th, there was pyrexia; Carrel tubes
were placed in the wound anid 30 c.cm. Leclainche and Vailde
serum were given subcutaneously in saline.
On September 11th there were symptoms of toxaemia. The

temperature was 1050, pulse 140, and respirations 40. The
patient was jaundiced and vomited brownish material several
times at 8 p.m.
Amputation was performed above the fracture. There was

iio collection of pus in the knee-joint, but the fractured en(ds of
the femur were extremely dirty, and there was general swellinig
of the thigh in the neighbourhood of the fracture. The bacterio-
logical report was B. perfringens and steptococcus. The skin
ani( cellular tissue of the abdomen at the site of the sub-
cutaneous injections were swollen, and an incision was made
lout only oedema found. On the following evening the amputa
tion stump was enormously swollen, the swelling extending on
to the buttock and lower abdomen. The patient was very ill
and extremely yellow. The pulse was small, 144, and the tem-
perature 1010. A large dose of serum was given, consisting of
10 c.cm. anti-oedematiens, 20 c.cm. anti-Vibrion septique, and
30 c.cm. anti-perfringens in subcutaneous saline. The patient
was very restless and sleepless, and morphine, i grain, was
given.
The following morning, to my surprise, the patient was still

atlive. There was still a great deal of oedema, and a red spot
appeared on the inner side of the stump. Anti-oedenmatiens
serum ran short, but on September 15th 20 c.cm. Leclainche and
VaAlle were given and 10 c.cm. of anti-peifringens.
On September 16th there was crackling in the abdominal

wall, and multiple incisions were made, releasing greenish
,gaseous pus, which contained the streptococcus and B. per-i,ringens; 20 c.cm. anti-perfrsngenw serum with 20 c.cm. anti-
Vibrion septiqute were given. The stump was rather less
swollen.
On September 17th the general condition was better, but the

pulse was still very rapid. The last 20 c.cm. of anti-perfringens
serum were given. The laboratory reported the presence of
1,. oedematiens in the wound. I was fortunately able to secure
more Weinberg serum during the afternoon, and 30 o.cm. ot
11e.lange were given in the evening. On the following day (Sep-
tember 18th) gas and pus poured out from the abductor muscles
tbrough the skin, which had given way; this persisted until
September 20th, when 30 c.cm. mdlange were again given.
On September 22nd, under an anaesthetic, the thigh was

cleaned, masses of the necrotic adductor muscles washed
out and the cavity well drained. On September 26th the
wounds were healthy and all oedema had disappeared. The
patient looked much healthier.the skin had lost its yellow tint.The pulse was still rapid.
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Influence on Streptococcal Infection.
It was generally noticed during the period in which the

Leclainclhe and VallWe serum was given preventively thlat,
except in gas gangrene, the cases seemed to run a straiglht-
forward course, witlhout severe streptococcal infections,
and thiat secondary operations on this score were infrequent.
Among 15 cases of streptococcal septicaemia which

occurred in patients admitted during this period, only four
had received preventive doses of Leclainclhe and Vallhe
serum. Seven patients who had all been treated with
fairly large doses of Leclainche and Vallee serum recovered.

CLASS III.
Believing that the Leclainclie and Vallee serumn mialgt

bave an inhibiting action on the streptococcus, in a tlhird
series of cases (57, witlh 36 fractures) 10 c.cm. of Leclainche
and Vall4e serum were added to the initial dose of 30 acm.
of mdlange serum. Although in ten of these cases gangrene
was already present in the form of cellulitis or abscess, in
only one did massive gas gangrene develop-namely, after
ligature of the external.iliac artery, fifteen days after the
preventive dose of nmlange had been given.

CASE XI.
J. was wounded on September 2nd, at 4 p.m., a bullet per-

forating the left thigh and pubic ramus, fracturing the femur
and pelvis, and reaching the pelvic peritoneal cavity.
At 9 p.m. on September 3rd the bullet was removed by

laparotomy, the pelvis drained, and the thigh wound excised
and drained (Carrel tubes). B. perfringqens and the strepto-
coccus were reported in the thigh wound; 30 c.cm. rnilange
and 10c.cm. Leclainche and Valle serum were given sub-
cutaneously.
The patient did fairly well until Beptember 15th, when some

clots appeared in the thigh wound coming from the softened
femoral artery near the point of division. Amputation was
performed, followed by ligature of the external iliac imme-
diately above Poupart's ligament. The patient bore the opera-
tion well, but in thirty-six hours gas gangrene (B. perlringens
and streptococcus) occurred in the external thigh muscles, and
death took place in a few hours.

(a) Mfortality.-Two cases were fatal in this series, one
already mentioned (Case x, J.) and another who, after
amputation for gas phlegmon associated with streptococcal
osteomyelitis, died from intestinal obstruction due to old
appendicitis.

(b) Amputation.-Although many of these cases have
been badly infected fractures of tlhe lower limb, only three
have been amputated, one for streptococcal infection, two
for secondary haemorrhage.
Not only has. it been possible in these cases to adopt

conservative lines in fractures of the diaphysis, but, in
addition, wounds involving the articulations-hip, knee,
shoulder, ankle, and tarsus-have run an unusually
favourable course.
Insecondary operations, wherelatent microbes in sequestra

so often cause a disappointing result (secondary suture,
reamputation, etc.), a preventive dose of Leclainche and
Vall4e serum and melange has been found useful; and it is
possible that its systematic use will make it possible to
operate in such cases earlier than one would otherwise
tlhink safe, even with negative bacteriological findings.
There is a tendency for anaerobic infection to linger in
sequestra for a surprisingly long interval.

CASE XII.
B. In May, 1917, a gas abscess came under my care. The

patient had been wounded in September, 1914, by a bullet with
fracture of the femur; be lay for five days without dressing,
and the thigh was badly infected. Recovery took place, and
the man was discharged from the army in May, 1915.
Working as a wood-cutter in the neighbourhood of the Scottish

Women's Hospital (H6pital Auxiliaire d'Armde 30) for some
days, he noticed that bis thigh was swollen. There was no
history of recent injury. The leg was fomented; the night
before admission one of the old scars gave way with some
relief.
On admission the patient was jaundiced, with dry furred

tongue. There was much swelling of the thigh. Gas bubbles
exuded from the posterior scar, and a dark anchovy-coloured
discharge. A large foul-smelling sequestrum was in the mouth
of the wound. The adductor muscles were swollen and infect&.
Dhe x-ray photograph showed gas in the thigh and many small
£Hgments of bullet.
z~he a,bscess was thoroughly drained, and gangrenous muscle
ejit:awa4y. . From the sequeatrim' B. perfringpens, B. sporo- enzes,I
a,nd 'B. oedrmtiens were identified. T!hOlatent period exceeded
two anld a ball yea,rs.

CONCLUSIONS.
1. That the administrAtion of a powerful anti-gangrenous

serum suclh as that of MM. Weinberg and Seguin is of real
value in preventing the incidence of gas gangrene, not
replacing but assisting surgical treatment.

2. That employed as a-curative agent in cases of ad-
vanced infection it is a disintoxicating agent of grQat value
if used in sufficient quantities.

3. That thle polyvalent serum of MM. Leclainche and
Vallee has a marked intluence on the after-history of the
cases witlh coincident streptococcal infections.

4. That the dilution of the serum by normal saline
solution and its subcutaneous administration has made
anaphylactic phenomena extremely rare.

5. That in cases wlhere the special microbe can be
isolated, or in blood infections, thie appropriate serum can
witlh advantage be puslhed. The length of time necessary
for these examinations makes it wiser to give thle melange,
especially in cases wlhere sporulated bacilli are present in
the original bacteriological preparations.

6. Tiiat before secondary operations in infected cases
a further dose should be administered by preliminary
fractional dose.

REFERENCES.1 Proc. Rov. Soc. Me., Lond.. vol. x, pp. 29-110. 2 P'rBe nWd.,
August 29Lh, 1918.

ON THE TREATMIENT OF PNEUMONM A.
A SERIES OF 67 CASES WITH 2 DEATHS.

BY

D. ELLIOT DICKSON, M.D., F.R.C.S.EDIN.,
MAJoR R.A.M.C.(T.F.REs.).

THE problem of pneumonia for the general practitioner is
the same to-day as it has been for matiy years. It is still
the "Captain of the men of Death," and it is one of the
few diseases in which advance in knowledge, and therefore
in treatment, cannot be made by the general practitioner.
Its invasion is too sudden for specific prevention, its
symptomatology and clinical manifestations are the most
self-evident of all diseases, and its morbid anatomy is well
known. Tihe recent bacteriological advances, with the
differentiation of four types of pneumococci, are scarcely
for the man at the cross-roads. And so, pending the de-
velopment of a real scientific treatment, probably of the.
vaccine variety, we are still, as of yore, dependent on
what is truly, and perhaps medico-humorously, named
"expectant" treatment. This gives great play to indi-
vidual fancy, and hence we find recorded an almost infinite
variety of remedies in pneumonia. In spite of all, the
mortality to-dav is, speaking generally, the same as it has
always been in the past.
Yet it seems to me that there is one principle ini the

treatment of pneumonia which is not appreciated to the
full, and on which enough stress is not laid in the text-
books, and that is the enormous importance of rest. One
of the chief dangers in pneumonia is cardiac failure, and
I have never forgotten seeing, while an undergraduate, a
patient with pneumnonia sat up in bed for examination, and
laid back dead. That was an extreme illustration of the
failure to carry out the principle of rest, and it is also
evidence for the second great principle in the treatment,
which is laid down more fully in textbooks-" to support
the circulation."
While in charge of medical wards at a general hospital

in France for twelve months, I had under my care sixty-
seven cases of acute lobar pneumonia. Of these only two
died, a mortality of 3 per cent. The mortality in the
hospital area for the same period, including mity cases, was
12 25 per cent. My cases were not, of course, selected in
any way, most beink admitted as local sick.
They were all treated on the same principles, with

variations and additions as necessity arose. I first heard
these principles laid down by Professor Greenfield, Pro-
fessor of Pathology in Edifkburgh University, ten years
ago, and I have adopted them ever since. There are two
essential parts of the treatment.

1. After the diagnosis has been definitely made, the
patient is kept absolutelly at rest; especially is be not
allowed to sit up on any account or for any purpose, nor
even to turn himself in bed without assistance.. I. w4ke
no further physical examination of the chest untiliaftor


